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Abstract

Post Abdominal/ Pelvic Malignancy, there is decreased mobility of an individual, this predisposes to Venous
Thromboembolic Events (Deep Venous Thrombosis + Pulmonary Embolism). Clot formation slows VVenous Blood Flow
and this further enables expansion and propagation with impending embolization of the clot.

Keywords: venous thromboembolism prophylaxis; general surgery; pelvic cancer

Introduction

At the present time, gallstones are much more prevalent than past, such that
nearly one million new cases of gallstone reported annually in the United
States of America [1]. This disease imposes a significant therapeutic-
economic burden on the healthcare systems, even in western countries, to the
extent that between 10-20% of people in the European and American
societies are suffering from this disease [2, 3] and refer to hospital emergency
rooms with acute abdominal pains [4]. Many cases of gallstones do not
display any significant symptoms. On the other hand, approximately 25-50%
of the patients have to deal with several complications and problems that
make it necessary to remove the gallbladder in these people [5]. In these
cases, performing surgeries like laparoscopic cholecystectomy is very
common. This surgery is regarded as one of the most common abdominal
surgeries and the standard treatment for gallstones and cholecystitis [6]. In
other words, the laparoscopic cholecystectomy treats gallstones in a non-
invasive manner [7] and is intended to reduce the damage to patients (8).
This method compares with several advantages and is associated with better
hemostasis with open surgeries (9). Dueto the need for a small incision, low

pain, short duration of hospitalization, early recovery, early start of eating
food, and, in general, the quick return to daily activities, the laparoscopic
cholecystectomy is suggested as the preferred treatment for most of the
gallbladder diseases [10, 11]. Currently, about 0.04 of cases who underwent
the laparoscopic cholecystectomy reported experiencing its complications
[12], which include bile duct injury, acute biliary tract obstruction,
extrahepatic biliary duct rupture, falling gallstones into the abdominal cavity,
and the subsequent formation of an abscess. This surgery is also
accompanied with some intraoperative complications, such as hemodynamic
changes during blowing the gas into the peritoneum, including cardiac
output, increased systemic vascular resistance, hypertension, heart rate
changes, and reduced respiratory capacity [13].

Throughout this surgery, some changes occur in the body, which may include
acid-base changes, pulmonary changes, cardiovascular changes, and
hemodynamic changes. Reports have indicated that changes in the liver
function occur due to impaired portal vein flow, decreased venous flow, and
variations in intracranial pressure [14]. A dysfunction in the blood flow to
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the liver may cause liver dysfunction and disrupt the production of proteins
made in hepatocytes, including coagulation factors (PT, PTT, INR) [15].
Empirical evidence has shown that an increase inthe PT and PTT levels were
seen after performing this surgery[15,16] however, there is a controversy
over the changes in the INR factor [16].

Objectives: Assumed the high prevalence of gallbladder diseases and the
tendency to undergo laparoscopic surgeries, the present study aimed to
investigate the effect of time and duration of laparoscopic cholecystectomy
on coagulation tests among patients undergoing the surgery at Ali
ibnAbiTaleb Hospital in Zahedan. It is hoped that the findings of this study
be a step towards solving the problems with which these patients have to
deal.

Methods:
Research design:

This study followed a quasi-experimental design and a convenience
sampling method (for screening) apply for its sampling.

Statistical Society and examples:

It had a statistical population including people who referred to Ali ibn Abi
Taleb Hospital in Zahedan to undergo laparoscopic cholecystectomy for
whatever reasons. Finally, 21 people regarded as the sample.

Criteria for entering and leaving patients from research:

The inclusion criteria in this research based on the references and include
all patients who had symptomatic gallstones and the presence of the stone
confirmed by sonography, were at least 18 and at most 75 years old, had a
maximum BMI of 40, had normal levels of PT, PTT, and INR markers, and
were ready to undergo the surgery [13]. The exclusion criteria were patients’
intolerance to general anesthesia, their irrevocable coagulation disorders,
patients with metastatic lesions, and patients whose surgery had changed
from laparoscopic to open surgery during the surgery[18].

Experimental Design:

The present study carried out in a way that, before the surgery, a venous
catheter considered for the patients and their anesthesia initiated with a dose
of propofol (2-3 mg/kg) and fentanyl (0.5 g/kg) in the first 5 minutes and it
continued with 200-250 pg/dL of propofol per minute. Then, the orotracheal
intubation performed. During the surgery, their applicable ringer’s solution
was 20 cc/kg. The surgery was conducted using the four-port technique, i.e.,
a 10-mm umbilical port, which was the first port entered the abdomen with
the aid of aport needle after umping the gas into the abdomen, a 10-mm
xiphoid port, a 5-mm mid-clavicular port at the Murphy point, and a 5-mm
mid-clavicular port in the adjacency of umbilicus. During the surgery, the
intra-abdominal pressure maintained by a maximum of 15 mmHg of carbon
dioxide, and the patients were under continuous cardiac and capnography
monitoring. The patients’ blood samples were collected at three different
time points, i.e., before the surgery (time point 1), 30 minutes after pumping
the carbon dioxide gas into the abdomen (time point 2), and 30 minutes after
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removing the last port from the abdomen (time point 3). The blood samples
take in these time points were examined in terms of daily PT, PTT, and INR
serum levels and they were transferred to a laboratory under a cold chain and
were investigated [14].

It should be note that this study performed without a sexual preference
(women), and it done according to the anesthesia service reviews and based
on the protocol of the American Society of Anesthesiologists; hence, no
preoperative preventive measures take. Furthermore, there were no
indications for the intraoperative injection of low-molecular-weight heparin
(LMWH) and antibiotics. Time of surgery measured from starting induction
of anesthesia for first step and second step from pumping the carbon dioxide
gas into the abdomen. Finishing time is third step and gas exit from abdomen
and forth step is extubation of patient.

Statistical Test:

The obtained data were gathered using SPSS ver.22 and were analyzed using
repeated measures and Bonferroni follow-up test.

Results:

Before examining the research hypotheses, the assumption of normality
assess using the Kolmogorov-Smirnov test, and the assumption of equal
variances examined for each variable by the Levene’s test. The results
showed that the significance values of the normality tests were greater than
0.05 for all the mentioned variables. Therefore, all the variables followed a
normal distribution. The results of the Levene’s test indicated that the
significance levels of these variables were greater than 0.05. Hence, the
assumption of equal variancesobserved. Evaluating the descriptive findings
on demographic information (graphl) indicated that 53.3% of the patients
were in the age range of 20 to 40 years, 33.3% of them were in the age range
of 41to 60 years, and 13.3% of them were in the age range of 61 to 80 years.
In general, most of the respondents in the current study were 18 to 40 years
old. Moreover, in the present study, the mean operative time was 54 minutes.
The descriptive findings (graph2) related to the main research variables
demonstrated that the means of coagulation factors (PT, PTT, and INR)
changed in the second and third points of time compared to the first point;
however, considering the inferential findings obtained by analyzing the
research hypotheses (Table 1),

These data show according to the repeated-measures statistical analysis of
variance conducte by Wilks” Lambda test, despite the changes and increases
in the mean values of the coagulation factors (PT, PTT, and INR) in the
second and third points of time in comparison with the first point, only PT
(P=0.0005) was significant at the 99% confidence level and indicate a
difference amongst these three points that it is significant. In other words, it
can mention that the laparoscopic cholecystectomy surgery only has a
significant effect on the changes in the PT factor, and these changes were
statistically significant comparing the first and second points of time and the
first and third points of time, however, since the INR level did not change,
the changes in PT could not be assessed. Hence, they were not clinically
significant.

Time 1 Time 2 Time 3 P_value (Comparing | P_ value (Comparing | P_ value
Factor [ Mean + SD Mean + SD Mean + SD time 1 & 2) time 1 & 3) (Comparing time 2 & 3)
PT 11.610+1.0060 | 13.63+4.29 14.57+3.963 0.0005 0.001 0.273
PTT 28.47+4.524 29.43+2.91 30.67+4.528 0.907 0.146 0.176
INR 1.043+0.1382 1.117+0.2036 | 1.263+0.6344 | 0.080 0.162 0.348

Table 1: The results of the Bonferroni follow-up test carried out to examine the effect of laparoscopic cholecystectomy on the PT
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It shows it is not correlation between duration of a surgery from beginning
to finishing on Coagulation times.

Discussion:

The results of this study showed that the laparoscopic cholecystectomy
surgery was only effective in changing and increasing the PT coagulation
factor, and did not have any significant effects on other coagulation factors.
These results are consistent with a part of the results of a study conducted by
Garg et al.[19,20] which indicated that this surgery led to an increase in the
level of PT and these results are not in line with the results of a study carried
out by Papaziogas et al. (21). Inexplaining this finding, it can be argued that
the reason for an increase in the mean of PT in the laparoscopic
cholecystectomy surgery was the activity of the patients’ coagulation
systems and coagulation proteins and the laparoscopic technique may cause
a very severe catabolic liver response to the liver after the surgery [22].
Additionally, the change in the PT factor is related to the laboratory kit, and
the lack of change in the INR level is consistent with the results a study done
by Marakis et al.(23). In explaining the lack of change in the INR level, it
can state that the laparoscopic cholecystectomy reduces the activation of the
hemostatic mechanism, such that in the event of clotting, the fibrinolytic
system is activate and a proteolytic enzyme called plasmin is released.
Subsequently, this enzyme breaks down some of the bonds in the fibrin
molecule and releases the peptide products and, thus, leads to the dissolution
of the clot and results in lack of change in the INR level [21, 23]. Generally,
it can be state that although some variations occurred in the PT coagulation
factor during the laparoscopic surgery, these changes did not affect the INR
level. However, it can be mention that laparoscopic cholecystectomy surgery
is safe with regard to renal and liver functions. However, in general, it can
say that laparoscopic cholecystectomy surgery is safe for kidney and liver
functions. It is worth noting that pneumoperitoneal pressure has a relative
effect on coagulation and fibrinolysis during laparoscopic cholecystectomy
surgery. Although in the current study, the increase in the PT level was not
due to intra-abdominal gas pressure and this finding was not consistent with

the findings obtained by TurgutDonmez, et al. (2016) and Garg PK et al.
(2009),

This finding can be explained in this way that, based on previous studies [17,
24, 25, 26] , the increase in the PT level was due to its association with
pneumoperitoneum, so that both pressures of 10 mg Hg and 14 mm
pneumoperitoneum may affect coagulation tests and fibrinogen levels. Some
studies have shown that only using pressures of 10 mm Hg lowered the PT
level, and higher pressures (14 mm Hg or higher) increased the PT level.
Moreover, applying 9 to 17 mm Hg, there may not even be any effects of
pneumoperitoneum and the type of gas on the internal factor. Therefore, it
has a more negative effect on coagulation and fibrinolysis cascade than low
pressures [24]. Thus, except for the impacts of pneumoperitoneum on portal
vein flow due to liver functions and inflammatory responses related to them,
some intervening factors, such as age, body mass index (BMI), operative
time, and surgical injuries, directly or indirectly affect changes in the PT
levels. Accordingly, patients with risk factors, such as senescence, obesity,
or a long wait for the laparoscopic surgery, are likely to have significant
coagulation activations. They are considere as a dangerous group exposed to
the development of deep vein thrombosis after the surgery and guarantee a
kind of thromboprophylaxis. In this regard, the laparoscopic surgery
activates the coagulation and bronchiolitis pathways and changes the height
of the bTG and coagulation tests. Finally, not having the opportunity to
assess the functions of the pancreas and other organs in the abdomen during
the surgery due to its high cost.

Not having the chance of examining the functions of the organs after the
surgery to check for postoperative changes, and not being able to conduct
this study on men and in public hospitals can be mention as the research
limitations. It shows it is not correlation between duration of a surgery from
beginning to finishing on Coagulation times.

Creation of pneumoperitoneum has no influence on shortening of clotting
times. Because of early mobilisation, fast discharge and recovery that makes
natural anticoagulant prevention available short after surgery, clinical risk of
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DVT is not high [27]. Both the 10-mmHg and 14-mmHg pressure of
pneumoperitoneum may lead to affect coagulation tests and fibrinogen and
D-dimer levels without any occurrence of deep vein thrombosis, but 14-
mmHg pressure of pneumoperitoneum has a greater effect on D-dimer.
However, lower pneumoperitoneum pressure may be useful for the
prevention of deep vein thrombosis [28]. Review allowed us to draw
conclusive results from the use of low-pressure pneumoperitoneum with an
adequate quality of evidence [29]. Study found that the optimal surgical plan
for different outcomes varies, making it difficult to give a comprehensive
recommendation. Three-port laparoscopic cholecystectomy and four-port
laparoscopic cholecystectomy may be the best options in terms of reducing
surgical complications and operative time [30]. Although pain scores were
similar, there was a significant reduction in fentanyl requirement and
nausea/vomiting in LPLC. Although LPLC compromised intra-operative
visibility requiring increased pressure in some cases, there was no difference
in complications, suggesting LPLC is safe and beneficial to attempt in all
patients [31].

Conclusion:

Formation of pneumoperitoneum has no influence on shortening of clotting
times. Because of early mobilisation, fast discharge and recovery that makes
natural anticoaculant prevention available short after surgery, clinical risk of
DVT is not high [27]. Both the 10-mmHg and 14-mmHg pressure of
pneumoperitoneum may lead to affect coagulation tests and fibrinogen and
D-dimer levels without any occurrence of deep vein thrombosis, but 14-
mmHg pressure of pneumoperitoneum has a greater effect on D-dimer.
However, lower pneumoperitoneum pressure may be useful for the
prevention of deep vein thrombosis [28]. Review allowed us to draw
conclusive results from the use of low-pressure pneumoperitoneum with an
adequate quality of evidence [29]. Study found that the optimal surgical plan
for different outcomes varies, making it difficult to give a comprehensive
recommendation. Three-port laparoscopic cholecystectomy and four-port
laparoscopic cholecystectomy may be the best options in terms of reducing
surgical complications and operative time [30]. Although pain scores were
similar, there was a significant reduction in fentanyl requirement and
nausea/vomiting in LPLC. Although LPLC compromised intra-operative
visibility requiring increased pressure in some cases, there was no difference
in complications, suggesting LPLC is safe and beneficial to attempt in all
patients (31). Laparoscopic cholecystectomy is a safe procedure for liver
[32] and kidney [33]. Variations of the hemocoagulative parameters in
patients undergoing laparoscopy are still a matter of study [34].

Anyway, this procedure is safe yet in patients to trust these kinds of surgery.
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